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Claim 

A type of guide device for winding machine characterized by the following facts: the 
winding machine has a rotating shaft with a bobbin for winding electroconductive wire mounted 
on it, a rotating shaft that rotates around the axis, of the bobbin, and a reciprocal shaft that makes 
reciprocal movement parallel to said rotating shaft; the guide device is mounted on said 
reciprocal shaft of said winding machine, and for guiding said electroconductive wire on said 
bobbin; the guide device has a rotating member that has two .nozzles having guide holes, which 
allows passage of said electroconductive wires, set parallel to the passing direction, and a 
rocking member that supports said rotating member such that is can rotate around said passing 
direction; also, it has a first detent mechanism that can restrict rotation of said rocking member, 
an arm member that supports said rocking member such that said rocking member can rotate 
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around an axis parallel to said reciprocal shaft, as well as a second detent mechanism that can 
restrict the rocking of said rocking member. 

Detailed explanation of the invention 
[0001] 

Industrial application field 

The present invention pertains to a type of guide device for a winding machine 
characterized by the fact that it is mounted on the reciprocal shaft of the winding machine and 
can guide the electroconductive wires to a bobbin so that they can be wound neatly on said 
bobbin along with the rotation of the rotating shaft. 

[0002] 
Prior art 

In the prior art, as shown in Figure 6, as a device for winding electroconductive wires on 
a bobbin, there is rotating shaft (10) that has bobbin (1) attached on it and can be driven to rotate 
around the axis of bobbin (1), and there is reciprocal shaft (12) parallel to rotating shaft (10). 
Said reciprocal shaft (12) makes a reciprocal movement in the axial direction. The stroke 
distance of the reciprocal movement can be set at will. Also, in synchronization to the rotation of 
rotating shaft (10), the movement distance for each cycle of rotation of rotating shaft (10) can be 
set at an appropriate value. 

[0003] 

As shown in Figure 7, attaching member (14) is set on reciprocal shaft (12), and guide 
device (100) is mounted on said attaching member (14). For guide device (100), guide member 
(102) that is folded into two and has electroconductive wires (16) held in it is mounted on 
attaching member ( 1 4) by means of a pair of brackets ( 1 04). 

[0004] 

Said electroconductive wires (16) wound on spool (106) are led out via lead-out 
mechanism (108), and said led-out electroconductive wires (16) are held in guide member (102), 
and guide member (102) performs guiding so that electroconductive wires (16) can be wound on 
bobbin (1) in this constitution. . 
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[0005] 

Problems to be solved by the invention 

However, the aforementioned prior art has some problems. When two electroconductive 
wires (16) are wound simultaneously on one bobbin (1), two electroconductive wires (16) are 
held in guide member (102) and are guided to bobbin (1). As a result, the electroconductive 
wires (16) rub against each other in guide member (102), leading to peeling of the plating on 
electroconductive wires (16) so that insulation may become defective. Also, as electroconductive 
wires (16) are forcibly held in guide member (102), friction between guide member (102) and 
electroconductive wires (16) is increased, so that the tension of electroconductive wires (16) is 
changed. As a result, the resistance of the two coils formed by the two electroconductive wires 
may become different from each other. In addition, depending on the degree of wear of guide 
member (102), the tension varies, leading to adverse influences. As a result, in the prior art, 
when two electroconductive wires (16) are wound at the same time, insulation becomes 
incomplete, or the resistances of the two coils are different. As a result, the reliability of the 
device as the product is poor. 

[0006] 

Also, when winding is finished and bobbin (1) is taken out, and a new bobbin (1) is set, 
electroconductive wires (16) are apt to detach from guide member (102), or, in guide member 
(102), two electroconductive wires (16) may be twisted so that the upper/lower electroconductive 
wires are swapped in position. As a result, it is impossible to distinguish electroconductive wires 
(16). In addition, because guide member (102) has a large shape, it is difficult to have guide 
member (102) approach bobbin (1). That is, the workability is poor. This is undesired. 

[0007] 

The purpose of the present invention is to solve the aforementioned problems of the prior 
art by providing a type of guide device for a winding machine characterized by the fact that it has 
better reliability and workability, and it can be used effectively in winding two electroconductive 
wires on a bobbin. 

[0008] 

Means to solve the problems 

In order to realize the aforementioned purpose, the present invention provides a type of 
guide device for a winding machine characterized by the following facts: the -winding machine 
has a rotating shaft with a bobbin for winding electroconductive. wire mounted on it, a rotating 
shaft that rotates around the axis of the bobbin, and a reciprocal shaft that makes reciprocal 
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movement parallel to said rotating shaft; the guide device is mounted on said reciprocal shaft of 
said winding machine, and for guiding said electroconductive wire on said bobbin; the guide 
device has a rotating member that has two nozzles having guide holes, which allows passage of 
said electroconductive wires, set parallel to the passing direction, and a rocking member that 
supports said rotating member such that is can rotate around said passing direction; also, it has a 
first detent mechanism that can restrict rotation of said rocking member, an arm member that 
supports said rocking member such that said rocking member can rotate around an axis parallel 
to said reciprocal shaft, as well as a second detent mechanism that can restrict the rocking of said 
rocking member. 

[0009] 
Operation 

For the guide device for a winding machine with the aforementioned constitution, the 
rocking member rocks corresponding to the diameter of the winding on the bobbin. As a result, 
the passing direction of the electroconductive wires from the nozzles can be adjusted 
appropriately, and after the adjustment, the second detent mechanism restricts rocking of the 
rocking member. Also, the rotating member is rotated corresponding to the pitch of the 
electroconductive wires to the bobbin, and it is set corresponding to the pitch of the two 
electroconductive wires, and the electroconductive wires are guided by the two nozzles, 
respectively. In company with the rotation of the rotating shaft, the bobbin is rotated. Also, the 
reciprocal shaft makes a reciprocal movement, so that the electroconductive wires are wound on 
the bobbin. 

[0010] 

Application examples 

In the following, the present invention will be explained in more detail with reference to 
application examples. Figure 1 is an oblique view of the guide device for the winding machine in 
an application example of the present invention. (1) represents a bobbin. Said bobbin (1) has 
cylindrical barrel portion (2) and collar portions (4), (6) set at the two ends of said barrel portion 
(2). On one collar portion (4), three terminal inserting portions (8) are formed protruding from 
collar portion (4) in the radial direction. 



[0011] 

Said bobbin (1) has a structure that allows it to be quickly attached/detached on/from 
rotating shaft (10). Said rotating shaft (10) is driven to rotate by a driving source not shown in . 
the figure. Also, reciprocal shaft (12) is set parallel to rotating shaft (10) and at a prescribed 
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distance from rotating shaft (10). It is well known that reciprocal shaft (12) is driven to make 
reciprocal movement in the axial direction. Also, the constitution allows adjustment of the 
reciprocal stroke distance. In addition, the movement distance of reciprocal shaft (12) for each 
cycle of rotation of rotating shaft (10) can be adjusted. 

[0012] 

Attaching member (14) is inserted in reciprocal shaft (12). Said attaching member (14) 
has an adjusting mechanism that drives the attaching member in the axial direction of reciprocal 
shaft (12), so that the position for starting winding on bobbin (1) is manually adjusted. Also, it is 
rotated around reciprocal shaft (12) to change the attachment angle, and it is adjusted manually 
corresponding to the diameter of bobbin ( 1 ). 

[0013] 

On the other hand, as shown in Figure 6, before winding on bobbin (1), electroconductive 
wires (16) are wound in spool (106). Said electroconductive wires (16) are led out via lead-out 
mechanism (108) that ensures that electroconductive wires (16) can be led out from spool (106) 
without intertwining. In this application example, two groups of spool (106) and lead-out 
mechanism (108) are set side-by-side. 

[0014] 

There are two nozzles (20) having guide holes (18) that allow passage of 
electroconductive wires (16). As shown in Figure 3, in this application example, said nozzles 
(20) are formed tapered, with a larger base and a finer tip, with ruby guide (22) that allows 
passage of electroconductive wire (16) formed at the tip. Said nozzles (20) are fit in two inserting 
holes (26) formed at a prescribed spacing in the axial direction of cylindrical rotating member 
(24). Also, the tip of each of nozzles (20) is bent inward, and two ruby guides (22) are set near 
each other. 

[0015] 

Also, in this application example, said; two inserting holes (26) are formed on the straight 
line passing through the center of rotating member (24), and they are formed equidistantly on the. 
two sides with respect to the center of rotating member. (24). Also, mark-line (25) passing 
through rotating member (24) is depicted on rotating member (24). 
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[0016] 

On said rotating member (24), large-diameter hole (28) that connects the two inserting 
holes (26) is Formed through it. Ceramic guide (30) is fit in large-diameter hole (28). On said 
ceramic guide (30), inserting through hole (32) is formed in its axial direction. 

[0017] 

Said rotating member (24) is inserted in a rotatable way in sliding hole (36) formed 
through rocking member (34). Also, on rocking member (34), threaded hole (38) connected to 
sliding hole (36) is formed orthogonal to the axial direction of sliding hole (36), and screw (40) 
is screwed in threaded hole (38). Said screw (40) is rotated into threaded hole (38), and the tip of 
screw (40) presses on rotating member (24) so that rotation of rotating member (24) can be 
restricted. 

[0018] ; 

In this application example, said threaded hole (38) and screw (40) form first restriction 
mechanism (42). Said first restriction mechanism (42) is not limited to said constitution. It may 
also adopt a constitution in which rotation of rotating member (24) can be restricted or released 
from the restriction. For example, one may adopt a split type in which sliding hole (36) is 
divided into two in the axial direction and rotating member (24) is fastened, or a collect chuck 
type. 

[0019] 

Also, rocking member (34) depicts scale (44) with division for every 10° around sliding 
hole (36). As shown in Figure 4, on said rocking member (34), in the direction perpendicular to 
sliding hole (36), through-hole (46) is formed. One end of rocking member (34) is inserted in a 
rocking way in slot (50) formed on arm member (48). On said arm member (48), inserting hole 
(52) with the same diameter as that of through-hole (46) is formed orthogonal to slot (50). Also, 
threaded hole (54) is formed coaxially with inserting hole (52) on the side opposite to slot (50). 

[0020] .: 

In addition, there is set screw (58) having male thread portion (56) that can be screwed in 
said threaded hole (54). Said set screw (58) has rocking shaft portion (60) that is connected to 
male thread portion (56) and can be inserted in through-hole (46) and inserting hole (52), and it 
has larger-diameter portion (62) connected to said rocking shaft portion (60). Also, knob portion 
(64) is formed connected to larger-diameter portion (62). 
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[0021] 

Said rocking shaft portion (60) is inserted in through hole (46) and inserting hole (52), 
and, at the same time, male thread portion (56) is screwed in threaded hole (54), and rocking 
member (34) is supported around rocking shaft portion (60). That is, by rotating knob portion 
(64), male thread portion (56) is screwed in threaded hole (54), so that larger-diameter portion 
(62) makes elastic deformation of arm member (48), and the spacing of slot (50) becomes 
smaller. By means of arm member (48), rocking member (34) is held, and rocking of rocking 
member (34) is restricted. 

[0022] 

Said slot (50), inserting hole (52), threaded hole (54) and set screw (58) form second 
restriction mechanism (66). Also, by means of said two screws (68), said arm member (48) is 
fixed on said attaching member (14), with the axial direction of rotating member (24) orthogonal 
to rotating shaft (10). 

[0023] 

In the following, an explanation will be given regarding the operation of the guide device 
for winding machine in the present application example. First, two electroconductive wires (16) 
are led out via two groups of lead-out mechanism (108), respectively, and they pass through 
inserting through-holes (32) of ceramic guides (30). Said electroconductive wires (16) are guided 
through said inserting through holes (32) and large-diameter hole (28), and then through guide 
holes (1 8) of the two nozzles (20). 

[0024] 

Also, bobbin (1) is attached on rotating shaft (10), and the spacing between two collar 
portions (4) and (6) of bobbin (1) is adjusted and set such that it is nearly in agreement with the 
stroke distance of reciprocal shaft (12). In the present application example, as two 
electroconductive wires (16) are wound neatly, the movement distance of reciprocal shaft (12) 
with respect to 1 cycle of rotation of rotating shaft (1 0) is set as twice the diameter of . . 
electroconductive wires (16). Also, the attachment angle of attaching member (14) is adjusted so 
that the direction of nozzles (20) is adjusted to approximately the tangential direction of 
electroconductive wires (16) wound on bobbin (1). 

[0025] 

Then, screw (40) is relaxed, and rotating member (24) is driven to rotate to adjust pitch P 
of electroconductive wires (16) with reference to scale (44) and mark line (25) as shown in 
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Figure 5. That is, as shown in Figure 5(A), when two nozzles (20) are set side-by-side in the 
axial direction of rotating shaft (10), pitch P is the maximum when two electroconductive wires 
(16) are wound on bobbin (1). Also, as rotating member (24) is rotated by 90°, and two nozzles 
(20) are set side-by-side to be orthogonal to rotating shaft (10), pitch P of two electroconductive 
wires (16) becomes the minimum. 

[0026] 

For example, when two electroconductive wires (16) are wound neatly and tight to each 
other, said rotating member (24) is rotated and adjusted so that two nozzles (20) are separated by 
the diameter of electroconductive wires (16). Then, by fastening screw (40), rotating member 
(24) cannot rotate freely as rotation is restricted. 

[0027] 

Then, set screw (58) is relaxed, and rocking member (34) is rocked around rocking shaft 
portion (60). In this case, the tip of nozzles (20) makes displacement to depict an arc-shaped 
locus with rocking shaft portion (60) at the center. Fine adjustment is performed so that the tips 
of the two nozzles (20) approach bobbin (1) while they do not make contact with 
electroconductive wires (16) on the outer periphery when winding on bobbin (1) is completed. 

[0028] 

Also, as terminal inserting portions (8) are also rotated, the stroke range of said reciprocal 
shaft (12) is set such that nozzles (20) do not collide with terminal inserting portions (8). In 
addition, adjustment is made such that the tips of nozzles (20) approach barrel portion (2) and are 
on the inner side with respect to terminal inserting portions (8). 

[0029] 

In addition, because the direction of electroconductive wires (16) that pass nozzles (20) 
also changes, fine adjustment should be made so that the passing direction of electroconductive 
wires (16) is approximately the tangential direction of the. winding on bobbing 1). After the end 
of the adjustment, set screw (58) is fastened, rocking of rocking member (34) around rocking 
shaft portion (60) is restricted. 

[0030] 

The ends of electroconductive wires (16) extending from nozzles (20) are stopped on 
bobbin (1), and as rotating shaft (10) is driven to rotate, in synchronization to said rotation of 
rotating shaft (10), reciprocal shaft (12) makes reciprocal movement in the prescribed stroke 
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range. Then, while bobbin (1) rotates and reciprocal shaft (12) makes reciprocal movement, 
nozzles (20) are driven to move in the axial direction. 

[0031] 

As bobbin (1) is driven to rotate, two electroconductive wires (16) are wound on bobbin 
(1), and they are led out via lead-out mechanism (108). Then, two electroconductive wires (16) 
are guided through guide holes (18) of nozzles (20), respectively. In addition, in this application 
example, two electroconductive wires (16) are set side-by-side with pitch P equal to the diameter 
of the electroconductive wires as they pass through guide holes (18) and ruby guide (22). As a 
result. Two electroconductive wires (16) are wound on bobbin (1). 

[0032] 

In each cycle of rotation of rotating shaft (10), reciprocal shaft (12) moves by a distance 
equal to twice the diameter of electroconductive wires (16). Consequently, the electroconductive 
wires are wound on bobbin (1) with pitch P equal to twice the diameter of electroconductive 
wires (16). As a result, two electroconductive wires (16) are wound neatly and tight to each other. 
In addition, along with rotation of rotating shaft (10), the two nozzles (20) make reciprocal 
movement between two collar portions (4) and (6) of bobbin (1), so that two electroconductive 
wires (16) are simultaneously wound on bobbin (1). 

[0033] 

Also, because nozzles (20) are tapered with finer tips, in terminal inserting portions (8), 
too, winding can be made neatly to two collar portions (4) and (6) of barrel portion (2). Also, two 
electroconductive wires (16) are guided by nozzles (20), respectively, and they are wound on 
bobbin (1) without rubbing of electroconductive wires (16) against each other. 

[0034] 

In addition, as two electroconductive wires (16) pass through guide holes (18) of nozzles 
(20), the passing resistance is nearly constant, so that winding can be performed under a constant 
tension. In the present application example, becaus_e ruby guide (22) is used, it is possible to 
prevent variation in the tension due to wearing. As nozzles (20) are made of a wear-resistant 
material, it is possible to perform winding under a constant tension for a long time with a high 
stability. 
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[0035] 

Consequently, two electroconductive wires (16) are wound on bobbin (1) with the same 
tension. As a result, two electroconductive wires (16) wound on bobbin (1) have nearly the same 
length, so that the resistances of the coils formed from two electroconductive wires (16) are 
nearly equal to each other. 

[0036] 

After the end of winding, electroconductive wires (16) are cut, bobbin (1) is removed 
from rotating shaft (10), a new bobbin (1) is mounted on rotating shaft (10), and the 
aforementioned operation is then repeated. In this case, as electroconductive wires (16) start 
from nozzles (20), respectively, the ends of electroconductive wires (16) at the start of winding 
and the ends of electroconductive wires (16) at the end of the winding can be made to correspond 
to each other easily. Consequently, when electroconductive wires (16) are connected to the 
terminals not shown in the figure, mistakes in connection can be prevented. Also, although 
electroconductive wires (16) are cut, as they are in guide holes (18), they are nqt^apt to pull out 
easily. 

[0037] 

As explained above, for the guide device for winding machine of this application 
example, two electroconductive wires (16) are guided with guide holes (18) of nozzles (20), 
respectively, and they are wound on bobbin (1). Also, as rotating member (24) is rotated, it is 
possible to adjust pitch P of winding of electroconductive wires (16) on bobbin (1), and as 
rocking member (34) is rocked, it is possible to make final adjustment of the position of nozzles 
(20). 

[0038] 

Consequently, when wound on bobbin (1), two electroconductive wires (16) do not rub 
each other. As a result, there is no peel-off of the plating, etc., and the insulation property is not 
hampered. Also, because winding is performed under a nearly constant tension, the resistances of 
the coils obtained from two electroconductive wires (16) are nearly equal to each other, a neatly 
wound bobbin (1) is obtained, and the reliability of the device can be improved. In addition, it is 
easy to make nozzles (20) approach collar portions (4) and (6). At the end of the winding, even 
when electroconductive wires (16) are cut, electroconductive wires (16) cannot get out of nozzles 
(20) easily, electroconductive wires (16) can be [correctly] determined, there is no mistake in 
connection with the terminals, and the workability is improved. 
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[0039] 

The present invention is not limited to the aforementioned application example. Various 
embodiments can be embodied as long as the gist of the present invention is observed. 

[0040] 

Effect of the invention 

As explained in detail in the above, for the guide device for winding machine of the 
present invention, two electroconductive wires are guided by nozzles. The rotating member is 
driven to rotate, the pitch is adjusted, and at the same time the rocking member is rocked, the 
passing direction of the electroconductive wires can be adjusted. Consequently, there is no 
rubbing between the two electroconductive wires, so that the insulating property is not damaged. 
Also, as winding can be performed under a constant tension, the resistances of the coils formed 
from the two electroconductive wires are nearly equal to each other, and the reliability is 
improved. In addition, the electroconductive wires cannot easily get out from the nozzles, the 
electroconductive wires can be [correctly] determined, there is no mistake in connection with the 
terminals, and the workability is improved. These are the effects of the present invention. 

Brief description of the figures 

Figure 1 is an oblique view illustrating the guide device for winding machine in an 
application example of the present invention. 

Figure 2 is a partial oblique view illustrating the rotating member and rocking member in 
the present application example. 

Figure 4 is a partial cross-sectional view illustrating the rocking member and arm 
member in the present invention. 

Figure 5 is a diagram illustrating the adjustment of the pitch by rotation of the rotating 
member in this application example. 

Figure 6 is an enlarged oblique view of the guide device in the prior art. 

Brief explanation of the figures 

1 Bobbin 

10 Rotating shaft 

12 Reciprocal shaft 

14 Attaching member 

16 Electroconductive wire 

18 Guide hole 

20 Nozzle 
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24 Rotating member 

34 Rocking member 

42 First detent mechanism 

48 Arm member 

58 Set screw 

66 Second detent mechanism 
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